Minimum requirements for protease activation of flavin pyruvate oxidase.
Previous investigations have shown that the catalytic efficiency (kcat/KM) of pyruvate oxidase can be enhanced 450-fold by chymotryptic cleavage of a 23-residue peptide (alpha-peptide) from the carboxy terminus of the enzyme. The minimum requirement for proteolytic activation has been investigated by exposing pyruvate oxidase to a variety of carboxypeptidases, either singly or in combination. The extent of carboxypeptidase hydrolysis was followed by analyzing the release of amino acids and by mass spectral analysis of the truncated alpha-peptides which were derived from the carboxypeptidase-treated preparations. The results indicate that the removal of 7 carboxy-terminal residues does not activate the enzyme whereas the removal of 10 or 11 residues produces activated pyruvate oxidase. Activation of pyruvate oxidase by endoproteinase Glu-C confirms the carboxypeptidase results. Endoproteinase Glu-C specificity predicts hydrolytic cleavage of the peptide bond between Glu-561 and Val-562 with the removal of 11 residues from the carboxy terminus of the enzyme.